**************** 



-k t^^ 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 5922 (1970) : Qualifying tests for welders engaged in 
aircraft welding [MTD 11: Welding General] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi iJii^s:y>K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



IS: 5922 -1970 

Indian Standard 

QUALIFYING TESTS FOR WELDERS 
ENGAGED IN AIRCRAFT WELDING 



UDG 621-791 -753-05 : 37if*127-6 :[ 629-13 ] 




© Copyright 1971 

INDIAN STANDARDS INSTITUTION 

MANAK BH/jC'AN. 9 BAHADUR SHAH ZAFAR MARG 

NEW DELHI 1 




ftti 



April 1971 



IStS922.1970 



Indian Standard 



QUALIFYING TESTS FOR WELDERS 
ENGAGED IN AIRCRAFT WELDING 



Welding General Sectional Committee, SMDC 14 

Chairman 
Smu R. Ghosh 

Mitnbifs 
SHRt J. K. Ahluwaua 



R$pfiSiiUing 
Indian Oxygen Ltd, Calcutta 



9HA1 M. M. Ghosh ( AltemaU ) 
Smu F. V. Badami 
Simi N. G. Baochi 
Slbu D, P. Ghattbrjbb 

SitRt B. N. Das 

Sam S. P. Dasoupta 

Sbri B. Sbn ( AUemaU ) 
ExxccmvB Enginber (DbsioM-I), 

B & R Branch, Ghandioars 
ExBOunvB ENomBER ( Elbgtrioal )y 

ELBonuoAL Division No. 1^ New 

Dnun 

EaCBOUTtVB EnOINBBR ( EtgCTRI- 

cal)» Central ELEcnaoAL 
Division No. 1| Caloutta 
(Alkmati) 
ExBCimvB Engineer, PWD 

General Superintendent, 
PuBUO WoRxs Workshops 
AND Stqsubs {AlUmati) 
Shri N. Ghosb 
Shri C p. Ghosh 
Shri M, M. Gupta 
Shri S. K. Hari ^ 

Shri A. P. Aoiwal ( AUamaU ) 
Joint DiREOTOR Research (Mbt-I) Ministry of Railways 

RDSO, CHriTARANJAN 

Cheiust and Metallurgist, 

Integral Coaoh Faotory« 

Perameur ( Alrnnati I) 
Production Enginber ( Shell), 

Intboral Coach Factory, 

Peraioiur ( AUimati II ) 



Stewaits & Lloyds of India Ltd, Calcutta 

Directorate General of Technical Development 

National Test House, Calcutta 

Directorate General of Supplies and Disposals 

( Inspection Wing ) 
National Metalluigical Laboratory (CSIR), 

Jamshedpur 
Central Mechanical Engineering Research Institute 

(CSIR), Durgapur 

Public Works Department, Govemmettt d|Hary«Ba 
Central Public Works Departmenti Ww tkttd 



Public Works Department, Government of Tamil 
Nadu 



Bharat Heavy Plate & Vessels Ltd, Visakhapatnam 
Engineer-in-Chief *s Branch, Army Headquarters 
Ministry of Defence ( DGI } 
Malik Electric Works, Bomtiay 



(C$iUimitdmf0it2) 



INDIAN I^TANDARDS INSTITUTION 

MANAK BKAVAN, 9 BAHADUR SHAH ZAFAR MARO 

NEW DELHI 1 



JUpnsmHng 
IndiAii Engineering Association, Calcutta 

Hindustan Steel Ltd, Ranchi 

Advani-Oerlikon ( Private ) Ltd, Bombay 
Power Cables Pvt Ltd, Bombay 



ISi5922.l970 

( ConUnmdfiom pag$ I ) 

Mimhirs 

Sum M. V. D. Kamatr 

Skri B. V. Shah ( Alternate ) 
Shri T. V. Mathbw 

Shri D. R. Mbhta ( AltimaU ) 
Shri S. V. Nadkarni 
Shri V. G. G. Nayar 

Shri A. M. Lothb ( AltmaU ) 
Shri S. K. Tathak Braithwaite & Co ( India ) Ltd, Calcutta 

Shri S. Balasubrahhanyaic ( AlUmaU ) 
Shri K. P. Patnak Durgapur Steel Plant (HSL ), Durgapur 

Col S. G. Pendsb Directorate General of Employment & Training 

Shri H. L. Prabhakar Bharat Heavy Electricals Ltd, Tiruchirapalli 

Shri V. G. Jaoannath ( AlUmaU ) 
Shri G. Raharao Association of Principals of Technical Institutions 

(India), New Delhi 
Shri K. G. K. Rao Tata Engineering & Locomotive Co Ltd, Jamshedpur 

Shri K. Madhava Rao Mining & Allied Machinery Corporation Ltd, 

Durgapur 

Shri N, Krishnamurthy ( Altemaie ) 
Shri S. C. Roy C^tral Boilers Board, New Delhi 

Shri N. K. Sethi Bharat Heavy Electricals Ltd, Hardwar 

Shri A. N. Subrahicanyaii Larsen & Toubro Ltd, Bombay 

Shri V. R. Subramanian Indian Oxygen Ltd, Calcutta 

Shri J, C. Acharya ( AltemaU ) 
Shri M. K. Thomas Hindustan Aeronautics Ltd, Bangalore 

Shri K. Thomas ( Aliimate ) 
ShriT. N.Velu 
Shri R. K. Srivastava, 
Deputy Director ( Struc & Met ) 



HindtiStan Shipyard Limited, Visakhapatnaia 
Director General, ISI ( Ex-^fieio Mmh$r ) 



SecriUuy 

Shri M. S. Naqaraj 

Assistant Director ( Struc & Met ), ISI 



Panel for Training and Testing of Welders for Aircraft Welding, 

SMDC 14:P29 
Convemr 
Shri K. B. Ganssan Directorate General of Civil Aviation, New Delh 

Membirs 
Deputy Direqtor-Technigal Air Headquarters, New Delhi 
Sbrviobs 
Assistant DnsaroR-TkoHNiGAL 
Sbrviobs ( AlUmati ) 
Shri G. P. Kaicat 
Shri V. Mamiokaii 

Shri H. S, Narayana Rao ( AlUmaU ) 
SBRiS«V*SAiaiAiftmn Indian Oxygen Ltd, Calcutta 

Shri R. P« Poihayasviia ( Alurnau ) 



Advani-Oeriikon ( Private) Ltd, Bomba> 
Hindustan Aeronautia Ltd, Bangalore 



18:5922-1970 

Indian Standard 

QUALIFYING TESTS FOR WELDERS 
ENGAGED IN AIRCRAFT WELDING 

0. FOREWORD 

0*1 This Indian Standard was adopted by the Indian Standards Institution 
on 30 December 1970, after the draft finalized by the Welding General 
Sectional Committee had been approved by the Structural and Metals 
Division Council. 

0.2 Since the formulation of IS: 1181-1967^ need has been felt for 
standards covering qualifyinp; tests for welders engaged in specisd jobs. This 
standard, the first in the series, specifies qualifying tests for gas and arc 
welders engaged in welding aircrsift components. 

0.3 This standard keeps in view the practices prevailing in the country in 
«the field. Assistance has been derived from the following publications: 

UNrrED Kingdom. Ministry of Technolooy, D.G.Q,.A. Ikispection 
Instruction-Welding, Av. P. 84 D. 505 Issue 1 ( formerly Av. P. 
4089 D. 443 and 464 }, London. 

Unttbd Kinodobi* Civil Aircraft Inspection Procedures. Basic 
General Workshop Processes. Oxy-Acetylenc Weldijig. Aif 
Registration Board, London. 

0.4 While the parent metal for conducting the qualifying tests specified in 
this standard shall be as sqpecified by the certifying authorities, the (material 
commonly ilSfed in the aircraft industry and conforming to the spe<»ficatioii5 
issu^ by the following organizations is listed in Appendix A: 

a) Indian Standards Institution c) Directorate of Technical Deve« 

lopment, Ministry of Aviation, 






uk 



b) British Standards Institution, d) Society of Automotive^ Engi- 

l/mdon neers, USA 

0*5 For the purpose of deciding whedier a particular requirement of this 
standard is ccmiplied with, the final value, observra or calculated, 
expressing the result of a test or analysis, shall be rounded ofFin accocdiuice 

^Q^aliQfiiif tests fbrmeul-arcwdders (engaged in wddiogitnicturcs other than pi^) 



with IS : 2<*1960'^. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this 
standard. 



1. SCOPE 

1.1 This standard lays down the qualifying tests for welders engaged in air« 
craft welding by oxy-acetylene, inert gas and metal arc processes, 

1.2 The tests specified in this standard cover welding in the following 
groups of matenal: 

Gr(mp I Aluminium alloys. 

Group 2 Magnesium alloys. 

Group 3 Carbon steels, 

Group 4 Alloy steel. 

Group 5 Corrosion and heat resistant steels. 

Group 6 Nickel base alloys. 

Group 7 Titanium alloys, and 

Group 8 Alloys not covered in groups mentioned above, such as 
copper base alloys. 

2. TERMINOLOGY 

2.1 For purposes of this standard^ the definitions given in IS:812*1957t 
shall apply. 

3. SYMBOLS 

3*1 For the purpose of this standard, the symbols used shall have the 
meanings assigned to them in IS : 813-1956:^, 

4» MATERIAL 

4«1 Farant Metal —-The parent metal used in the preparation of test 
specimen shall be as decided by the approving authority. 

4Jt Wddliig Rods and ElectrodM~ Welding rods and electrodes used 
shall conform to the relevant Indian Standard specffications, where 

^Rulet for rounding off numerical values ( noisid). 
tOlonary of temi fdating to wddiiig and cutting of metals* 
{Sciieme of symbols for wddiog. 



18:5922-1970 

avaflable. In the absence of an Indian Standard these shall be as specified 
by the approving authority. 

5, cerhfigation of welders 

5.1 Each welder shall be certified by the competent authority. The grant 
of approval shall be given for the following: 

a) Material groups specified in 1«2; 

b) Jointing'process: 

1) Gas welding -— oxy-acetylene^ 

2) Arc welding — inert gas tungsten arc and gas metal arc; and 

c) Class of work: 

1) Tubular structures, components and sheet metal work, 
including structures, frames, trusses, engine mountings, castings, 
forgings, chars, etc; and 

2) Sheet metal work only — tanks, cowls, manifolds, plate fittings, 
jet engine tail pipes; etc. 

5.1.1 Before a welder U prepared to undertake welding of aircraft parts 
by ffas or arc weldine processes the evidence of hb ability to per£i>rm such 
work should be available* Such evidence should be in die form of a satis* 
factory report issued by an approved test laboratory. The repcK-t should 
be based on the assessment of test welds made in accordance with 7 and 8. 

6. VAUDITY OF THE CiERTinGATE 

64 The approval issued to a welder on the satisfactory test report shall 
remain valid for a period not exceeding six months. 

6«2 Extension of Welder's Certificate —- An applicant seekmg issue, 
extension or renewal of welder's certificate shall comply with th^ require- 
ments specifted in Table 1. 

6«2«1 To verify the operator's continued skill, check tests shall be made 
at periodic intervals to oe determined by the approving authoritjr. These 
checks shall be made on the samples selected nrom the production work 
without prior notice or on test piece as given in 7. 

6«2«2 The component authority may, at any time, select sampler from an 
approved welder's work tor non-destructive examination. 

63 Reqnnliflcmtionof the Welder 
6t3«l Requalification of the welder shall be required where: 

a) a welder is changed from one class of work to another, 

b) there is a chan^ in welding process from gaa to arq Qt vjct pm^ 
*'^" 'Ilk 
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TABUS 1 TESn FOR INITIAL APPROVAL AND EXTENSION OF 
WELDER'S GERTDIGATE 



(CUttUis 6.2 and 7.2.1) 





Matbrial 
Grottp 


WSLDTBSrPlBGBfl 


1 TO BE FabMCATBO 


I Tbsts RBQVmBD 




Oxy-acetylene 


Arc Welding 
( Inert-gas metal 
arc and inert-gat 

tungsten arc ) 




Initial approval 


land2 


Fig.l 


Fig.l 


Tensile, Bend and 
Microscopic 


Periodic check 


land 2 


Fig. 1 


Fig.l 


Tensile, Bend and 
Microscopic 


Initial approval 


3,4,5,6.7 
and 8 


Fig.l 

Fig. 2 
*Fig.3,4or5 


Fig. 1 

Fig. 2 

Fig. 3, 4 or 5 


Tensile, Bend and 
Microso^ic 

Microscopic 

Tensile and Mic- 
roscopic 


Periodic check 


3,4,5,6,7 
and 8 


Fig. 1 

Fig. 2 
tFig.3,4or5 


Fig. 1 

Fig. 2 
Fig. 3 


Tensile, Bend and 

Microscopic 
Microscopic 
Tensile 



*The test specimen should be chosen fiom among Fig. 3, 4 or 5 so that it is represen* 
tative of the class of work, that is from 7 dimensions of the work upon which the welder 
is to be employed. 

fThe I-shaped assembly required for tests or test shown in Fig. 3. 4 or 5 omitting the 
diagonal tube. 

c) the welder is not engaged in any particular type of work or 
material for a period more than two months. 

7. QjUAUnCATION TESTS 

74 Initial Q^ificatioii Test 

7.14 Five types ot test specimens are shown in Fig, 1 to 5. Each welder 
shall midce one or more of these test specimens as requfred by the approving 
authority. In deciding the type of test specimens reousred, their material 
etc, consideration should be given to the class ot work on which the 
Candidate is employed. 

7.1*2 The proficiency in welding one group of material does not verify 
proficiency in welding material in any of the other groups. 

7.1.3 All the test specimens shall be made under the supervision of an 
inspector^ If the welder is dissatisfied with the quality otbm work on any 
test spedmeui he may be allowed at thd discretioa of the inspector to 

6 
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prepare more specimens but not more than three. If any of the wdd 
floecimens submitted by a welder is found to be unsatisfactory, he may be 
(flowed at a later date, but not earlier than one month, to submit a fresh 
set of specimens and there shall be some evidence that the welder had an 
opportunity in the meantime, of acquiring additional experience in the 
particular job. 

7.2 Periodic Check Teste 

72.1 These tests shall comprise preparation and testing specimens shown 
in Pig. 1 to 5. Details of the type of test specimens required are given 
in Table 1. 

7«2.2 The maximum period between check examinations shall be six 
months. More frequent examinations may be called for by the competent 
authority in respect of corrosion resisting and special alloy steels. If the test 
results are unsatisfactory in the first check examination, another check 
examination shall be repieated immediately and the specimens be sent to 
approved test laboratory. During the period between any check test which 
proved unsatisfactory and the results of the next check test the welder shall 
not be permitted to weld in that particular material group any stressed 
parts which are essential to the airworthiness of an aircraft. In case the 
check test results are again unsatisfactory the welder's approval shall be 
suspended. The welder should be allowed to submit fresh samples for 
initial approval only after satisfactory proof of his further training or 
experience to the satisfaction of the inspector. 

7.2*2«1 Some* casts of steel appear to be particularly prone to frothing 
during welding. In such instances where the defects are not entirely the 
fault of the welder, the requirements of 7«2.2 are not to be enforced and the 
welder is to be permitted to submit further samples without delay; 

7«2«3 The competent authority may also select periodically samples from 
the welder's regular production work, if desired, and send the same for 
cxa^inatioirto an approved testing laboratory. 

7.2«4 If the check test report on a welder's production work proves 
adverse, an immediate ftirther check test is to be carried out. If the further 
dieck also proves adverse, the welder shall not be permitted to weld any 
further strMcd parts until he or she has prepared a further set of initial 
competency test samples to the satisfaction of the inspection authority. 

8« PREPARATION OF TEST SPECIMENS AND TESTING 

8*1 PrefMurmdeaofTeetSi^meiie 

8J4 The test specunens shall be prepared in consultation with the 
approving authority and tested in the manners described in 8*2 to 8.6 and 
shall satisfy the requirements for qualifying the welder for that particular 
job, 
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BEND TEST 
SPECIMEN 



WELD 




REINFORCEMENT AND PENETRATION 
BEAD NOT REMOVED FROM MICRO 
AND TENSILE SPECIMENS 



^Sufficient discard to ensure that bi|(iiining and end of run b not included 
in test specimen* 

All dimensioni in millimetret. 
Fio. 1 Shbbt to Shbet Burr Wbld 



-TUBC ISmmNOMINAL OIA 
tmn THICK 




secrnMor MCMO 

SPCgMSN TO aC CUT 

ON oiAMaTca raoM 
ONE ENaAVUAsr ainm 

or TMi m SHEET 
KATKIRAt MUST BC UfT 

aevoNo weco mctal 



All dimeniioni in mil!imetfei» 
fio. 2 Tube to Swamr Witp 



8 
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•TUBE t-tmn 




ENLARGED SECTION 
OF MICRO SPECIMEN 

Non — Dimaarioiu to be regarded as approximate. 

^Minimum leng|li which will avoid cutting into wdd metal. 

^1 dimenrioni in millimetret. 

Fko. 3 Tubs to Tubs Wbld Usino Tubbs 20 mm Nominal Diaiibtbr 



^TUiC ntnm NOMINAL 
OIA >6Siiim THICK 




CUT CLEAN 

or V ~ 



S^^ 

MATKINNLLEO 
•l»#MmTMiCNtUK< 



"^SECTION Of MICRO 
SPEOMEN 



Kon-^Dinteiioiit to be regarded ai approximate. 
All dbMuioni la ailUmetrei. 
1fm. 4 tvBE TO TvBB Weld 
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-retonespcciMEMTOse 

VCUT CLEAR Of WCLO 



TUSC 2Smm NOMINAl 
OIA Mmm TMCN r TUBC nmm NOMtNAL 
~ 1-6mm THICK 




N<m 1 •— Dtmciifiooa to be regarded ai approximate. 
NoTB 2 — Weldt a, b« c to be lectioiied longitudinally and micro-examined. 
All dimensiont In millimetres. 
FlO, 5 CioiIPLEX TUBB TO TUBB WeLD 

8.1.2 The test pieces in magnesium alloys shall not be sheared from the 
sample as this method is found to%ause cracking. The samples shall be 
sawn and the material up to a distance of 1*3 mm from the edge should be 
removed by filii>g. 

8.1.3 Heat TfMtmetit ~ When required the specimens shall be suitably 
heat treated. 

8.2 Teat No. l^-BattWdda in SliMta 1*6 nm Thick 

8.2.1 The parent metal shall be as specified for the application. 

8.2Jt Assmblj^faf fViUitig --^TeBt specimen shall conform to the require- 
ments shown m Fig. 1. The joint preparation shall be square with a 
maximum root gap of 0*8 mm. Tack welds shaU |>e on tfie side to be 
welded and ill the line of the weld. No other method of restraint shall be 
used. Distortion or mi sal ignm ent caused by tacking may be corrected 
before the test weld is deposited. The test piece shall be supported in such 
a manner that contact with the bench or oUier material does not provider 
backing bar for die Joint. 

8JE3 The size and type of electrodes used and their classification shall be 
recoided. 

Notm 7-* A seattit rw& oa Oitjmei^^^ 
penetratioii »tay besii b ie ^ ucatfy fir a inbifftl . 
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8.2.4 Assissmmt 

8.2.4.1 Visudl examination — The weld shall be visually examined for 
the following: 

a) Shape of profile — The profile of the weld shall be uniform, slightly 
convex and free from overlap at the toes of the weld. The amount 
of reinforcement shall not exceed 1*5 mm. 

h) Uniformity of surface -^The weld face shall be uniform in appear- 
ance throughout its length. 

c) Degree of undercut — The welded joint shall be free from undercuti 
but slight intermittent occurrences may be disregarded. 

d) Smoothness of Joints where welding is recommended — The joints in the 
weld run shall be smooth and shall show no pronounced hump or 
crater in the wdd surface. 

e) Freedom from surface defects — The surface of the weld shall be free 
from porosity, cavities and trapped slag. 

f) Penetration bead -^ A slight penetration bead should be present, but 
slight intermittent occurrences of the lack of penetration bead may 
be disregarded. 

8«2«4,2 Tensile test -** One tensile test specimen shall be cut from the 
test piece as indicated in Fig. 1. The test piece shall be pulled in the usual 
manner. The ultimate stress and the position of the break are to be 
recorded. A specimen it to be considered satisfactory only if its ultimate 
strength reaches the sped^ed value. The ultimate strength values for the 
commonly used material in the aircraft industry are given in Appendix A. 

8.2.4»3 Bend test — The test specimen shall be cut as shown iji Fig. 1. 
The root side of the specimen ( that b, the base of the V ) shall be dressed 
by filing or grinding so that the root of the weld is flush with tbe parent 
metal. The edses of the test specimen in the vicinity of weld shaube given 
a reasonablMTadius. The test specimen shall be bent so that the weld lies 
along the central line of the former. The angle of the bend and radius of 
die tormer in terms of thickness of the material for commonly used material 
in the aircraft industry are given in Table 2. The test shall be considered 
satis&ctory if the t2&t specimen withstands the bending without showing 
cracks visible to the naked eye. 

In the case of corrosion resistant steeb the bend test specimen shall be 
tested for intercrystalline conrosion before bending. The specimen shall be 
heated in acccMrdance with the requirements of the material specification in a 
furnace and cooled in air. It shall then be immersed in a boiling solution 
in Sogehlet apparatus for 72 hours. The solution shall contain lli gof 
copper sjilphate crystals ( OuSO^. 5H,|0) and 98 g of concentrated sulphuric 
add ( llgSOi ) of ^ecific gravity 1*84, and the volume made up to one 
UtTQ with distilled wat^. 

U 
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TABLE 2 STRENGTH lUEQUIIUSMENTO OF AIRCRAFT MAISRIALS 



Material 



0) 
Group 1 
Aluminittm 
alloyi 



Group 2 
Ma^esiuxn 
alloys 



Groups 
Gftfbon 



•teels 



Groups 
Alloy steelf 



( Clauses 8.2.4.3 and A>2 ) 



>FECinGATION 


UltbiatbTen- 


Bend Test 




SILB StUENOTH 
IN THE AS WeL- 


A 






AD^e of Bend 
Degrees 


Radius of 






Former 




Kgf/mmS Min 






(2) 


(3) 


(4) 


(5) 


L16 


7-9 


180 


2f 


L17 


7-9 


180 


2t 


L56 


14 


— . 


_ 


L59 


9-5 


180 


21 


LSI 


16 


180 


21 


L82 


22 


180 


2f 


L503 


28 


180 


2i 


L504 


22 


-i^ 


m^ 


L509 


11 


180 


2i 


DTD 118 


12-5 


180 


lOt 


DTD 348 


14 






DTD 626 


17 


180 


lOi 


DTD 5021 


17 


— 


— 


S2I 


39-5 


180 


2i 


S92 


60-5 


180 


2i 


S510 


41 


180 


2i 


S511 


28 


180 


2i 


S6 


31-5 


..i— 




S26 


31-5 


«M 


_ 


S35 


39-5 


m^ 


-_ 


S45 


39-5 


mmm 


^ 


SM 


34 


— 


— 


S514 


47 


180 


21 


S515 


47 


180 


21 


S518 


55 


180 


at 


S519 


55 


180 


21 


S534 


55 


180 


2t 


S535 


79 


180 


2l 


T53 


55 


_ 


*«• 


T,56 


39-5 


..-. 


«-» 


T59 


63 


«»•« 


4mmm 


T60 


71 


— 


mmm 


DTD 740 


60 


i» 


m,m 


DTD 5062 


60 


180 


31 


DTD 5112 


83-5 






DTD 5132 


118 5 


•M> 


*»• 


DTD 5142 


118*5 


•^ 


-i* 


SAE4130iheeU 


\ mm. 


180 


31 


SA£ 4130 tubes 


«M 


«.« 
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TABLE 2 STRENGTH lUSQinREMENTS OF AmORAFTMATEIIMU^ 



Material 



(1) 

Corrosion & 
heat resistant 
steels 



Groi^ 6 

Nickel 

alloys 



Group 1 
Titanium alloys 

Groi^ 8 
Copper base 
alloys 



SpBOmOATION 




Bend Test 




siLE Strength 


, K^ 






IN THE AS 


Wel- 


Angle of Bend 
Degrees 


Radius of 




DED CONDrnON 


Former 




Kgf/mm«, 


.Min 






(2) 


(3) 




(4) 


(5) 


S522 


55 




90 


3«* 


S523 


55 




90 


3t* 


S 524 & 525 


55 




90 


St» 


S 526 4 527 


55 




90 


3l« 


T55 


47 




_ 


_ 


T58 


47 




«« 


^^ 


T61 


47 




— 


— 


DTD 712 


47 




90 


S«« 


DTD 328 


43 




180 


2t 


DTD 703 


63 




180 


2( 


DTD 5037 


112 




180 


4«t 


DTD 5047 


76 




180 


4<t 


DTD 5057 


98 




180 


4lt 


DTD 5023 


39-5 




180 


J3 


DTD 5033 


39-5 




180 


DTD 283 


32 




180 


21 


British Stand- 


28 




180 


21 


ard 265 










British Stand- 


28 




180 


21 


ard 2^ 











I wm thickness of materiaL 

*Test pieces to be given pickling as specified in the specification for the pi|^nt metal 
for inter crystalline corrosion. 

tTo be bent after appropriate post weld heat treatment, that is, ageing, of stress relief 
and ageing as appropriate. 



The bend test shall be carried out with a bad support or rubber 
backing only for materials of Groups 2| 4 and 7 only. 

8«2.4*4 Mwroseapk examination — One micro-^xamination specimen 
shall be cut from the test piece as indicated in Fig. L The surface of the 
specimen cut in the longitudinal direction of the sample at ri^ht angles to 
tnesur&ce ofthe weld shall be prepared, and examined microscopically 
( see Appendix B }• In steels the section so examined shall be free from 
excessive carburization or decarburization while with all other metals and 
idloyi the surface shall be free from cracks, excessive cavitation and oxide 
inclusions. The surface shall show satisfactory penetration. After polish- 
ing iht sample shall be examined microscopically first at a magnification of 
*X 10' and then at a higher magnification of ' X 100\ 

13 



I8t5922-1970 

8.3 TMt No* 2 —Welds Between Tube and Sheet ---The specimen 
shall be prepared as shown in Fig. 2. 

8.3.1 Assessment 

8.34.1 Visual examination — The weld shall be assessed by visual 
examination for the following: 

a) Dimensions of weld deposits — The test weld shall be of a size 
between 1*5 and 3*0 mm leg length deposited in a single run. 

b) Shape of profile — The contour of the weld may be flat, slightly 
convex or slightly concave depending on the choice of the electrode 
and position of welding. 

c) Uniformity of surface — The weld face shall be uniform in appear- 
ance throughout its length. 

d) Degree of undercut *— The welded joint shall be free from undercut^ 
but slight intermittent occurrences may be disregarded. 

e) Smoothness of joints — The joints in the weld run shall be smooth 
and shall show no pronounced hump or crater in the wdd 
surface. 

f ) Freedom from surface defects — The surface of the weld shall be free 
from porosity, cavities and trapped slag. 

NoTB — For guidance in thr visual examination of wdds^ S9$ 14.1 of IS : 817-1966*. 

8.3J.2 Microscopic examination — The section when cut, prepared and 
examined under microscope shall show adequate penetration and freedom 
from excessive carburization or decarburization, cracks, excessive cavitation 
and oxkie inclusions either in the weld metal or at the junction between 
base metal and the weld metal. 

8.4 Test No. 3 -^ Welde Between Tiibee of DUuadeter 19 mm ^ The 

test specimen shall be prepared as shown in Fig. 3 and the foUowbg tests 
shall be conducted on the specimens: 

8.4.1 Assessment 

ZA.1.1 Visual examination ^Tht weld shall be assessed by visual 
examination for the following: 

a) Dimensions of weld deposit ~ The test weld shall be of a size between 
1*5 and 3*0 mm Iq; length deposited in a single run. 

b) Shape of profile ^Thtcontouxo{ the weld may be flat, slightly 
convex or uightly concave depending on the choice of the electtode 
and position of ivdding. 
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c) Umfcfmity qfsutfaee -^ The wdd face shall be uniform in appear* 
ance throughout its length. 

d) Digree oftmdircut — The welded joint shall be free from undercut, 
but slight intermittent occurrences may be disregarded, 

e) Smoothmss qf joints — The joints in the weld run shall be smooth 
and shall show no pronounced hiunp or crater in the weld 
surface. 

f) Fnedamfrom surface defects — The surface of the weld shall be free 
from porosity, cavities and trapped slag. 

NoTB — For guidance in the visual examination of welds* set 14.1 of IS : 817«1966^. 

8.4.1.2 Tensile test '^ The left-hand portion of the specimen shown in 
Fig. 3 shall be tested in a tensile testing machine fitted with suitable 
shackles and pins, the latter being passed through the upper and lower 
cross tubes of the specimen. The thickness of the connecting tube shall be 
checked after completion of the test. The weld is considered unsatisfactory 
if it fails pKsding away the weld even if it meets the strength requirements 
after welding. 

8*4«1.3 MicroHxaminaUon — The right-hand portion of the specimen 
shall be cut as indicated in Fig. 3, etched and examined microscopically. 
The section shall show $dequate penetration, free from cracks, CDccessive 
carburization or dicarbiirization, excessive oxide inclusions and cavities 
either in the weld metal or at the junction between the base metal and the 
weld metal. 

8.5 Teat No. 4 — Altaitiate Teat of Welds Between Tubes of Thick- 

19 mm — The test specimens shall be prepared as shown in Fig. 4. 



8t5.1 Assessment 

8.5J.1 Visual examination --The weld shall be assessed by visual 
exammation^f the following: 

a) Dimensions qfweld deposits — The test weld shall be of a size between 
1-5 and 3*0 mm 1^ length deposited in a single run. 

b) Shape ofpfbfile — The contour of the weld may be flat or slightly 
concave depending on the choice of the electrode and position of 
welding. 

c) Uniformity qfsurfa^ -^Tbe weld face shall be uniform in appear* 
ance tibroughout its length. 

d) Degree ofiuutereut — The welded joints shall be free from undercut, 
but slight intermittent occurrences may be disrq[arded> 



HSode of pficUoe for tmiotiig and testing of metal ace welders (f«oM). 
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e) Smoothness of joints — The joints in the weld run shall be smooth 
and shall show no pronounced hump or crater in the weld 
surface. 

f ) Freedom Jrom surface defects — The surface of the weld shall be free 
from porosity, cavities and trapped slag. 

NoTB — For guidance in the visual examination of welds^ S9e 14.1 of IS : 817-1966*. 

8.5«1.2 Tensile test — The specimen shall be tested in a tensile testing 
machine fitted with suitable shackles and pins in the manner similar to that 
laid down in 8.4.I.2. Where the specimen fails by the weld metal peeling 
away from the surface of one of the component parts, the weld shall be 
considered unsatisfactory, even though the stipulated ultimate stress may 
have been reached. 

8«5*1«3 Micro^examination — The right-hand portion of the specimen 
shall be cut as indicated in Fig. 4 and examined as described in 8.4.I.3. 

8.6 Teat No* 5 — Complex Tube to Tabe Weld — The test specimen 
shall be prepared as shown in Fig. 5 and the following tests conducted: 

8.6.1 Assessment 

8«6.1,1 Visual examination — The weld shall be assessed by visual 
examination for the following: 

a) Dimension of weld deposit — The test weld shall be of a size between 
1*5 and 3*6 mm leg length deposited in a single run. 

b) Shape of profile — The contour of the weld may be flat, or slightly 
convex or slightly concave depending on the choice of the 
electrode position of welding. 

c) Uniformity of surface — The weld face shall be uniform in appear* 
ance throughout its length. 

d) Degree of undercut — The welded joint shall be free from undercut, 
but slight intermittent occurrences may be disregarded. 

e) Smoothness of joints —The joint in the weld run shall be smooth 
and shall show no pronounced hump or crater in the weld 
surface. 

f) Freedom from surface defects — The surface of the weld shall be free 
from porosity, cavities and trapped slag. « 

NOTV — For guidance in the viiual examination of welds, sa 14.1 of IS : 817-1966*. 

8.6.1^ Tensile test — The left-hand portion of the section shall be cut 
and tested in a tensile testing machine fitted with suitable shackles and pins 
in a manner described in 8.4.I.2. 

8.6«1«3 Micro^xamination — The welds indicated in Fig. 5 shall be cut, 
etched and subjected to micro-examination as described in 8.4J,3. 
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APPENDIX A 

( Clauses 0.4 and 8.2.4.2 ) 

MATERIAL COMMONLY USED m THE 
AIRCRAFT INDUSTRY 

A-1. The zpaterial commonly used in the country in the aircraft industry 
conform to the following specifications: 

a) Indian Standards 

IS : 23-1965 Specification for primary (virgin) aluminium 
notched bars and ingots for remelting for aircraft 
purposes ( second revision ) 

IS ; 202*1 966 Specification for aluminium casting alloy ingots and 
castings for aircraft purposes ( second revision ) 

IS : 3435-1968 Specification for 99 percent secondary aluminium 
notched bars and ingots for remelting for aircraft 
purposes 

IS : 3436-1966 Specification for aluminium-clad aluminium alloy 
sheet, strip and coil for aircraft purposes 

b) British Standards 

1) Aluminium Alloys 

4 L 16 99 percent aluminium sheets ( half hard ) 

4 L 1 7 99 percent aluminium sheets ( soft ) 

2 L 56 Aluminium — 2^ (percent magnesium alloy tubes 
( soft tested hydraulically ) 

4) L 59 Aluminium-manganese alloy sheets and strips ( three- 
quarter hard ) 

L 81 Aluminium 2^ percent magnesium alloy sheets and 
..strips ( half hard ) ( replacing DTD 606 A ) 

L 82 Aluminium Z\ percent magnesium alloy sheets and 
strips ( soft ) ( replacing DTD 180 G ) 

2) Carbon SUels 

5 S 21 *20' Carbon steel ( suitable for welding ) 

2 S 92 Carbon-manganese steel ( suitable for welding ) 

S 5 10 28 ton carbon steel sheets and strips ( suitable for 
welding) ( Replaces 3 S 3 ) 
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S 5 1 1 Deep drawing carbon steel sheets and strips ( suitable 
for welding ) ( Replaces S 84 ) 

2 T 6 30-ton mild steel tubes ( suitable for welding ) 

4 T 26 20-ton steel tubes ( suitable for welding ) 

3 T 35 35-ton steel tubes ( suitable for welding ) 
3 T 45 45-ton steel tubes ( suitable for welding ) 

T 54 35-ton steel tubes ( suitable for welding ) 

3) Alloy Steel 

5 514 50 ton carbon-manganese steel sheets and strips ( 40 ton 

0*1 percent proof stress) (suitable for welding) 
(Replaces DTD 124 A) 

S 515 30 ton carbon-manganese steel sheets and strips 
( softened ) ( suitable for welding ) 

S 518 50 ton chromium-molybdenum steel sheets and strips 
( 40 ton 0*1 percent proof stress ) ( suitable for welding ) 

S 519 75 ton chromium-molybdenum steel sheets and strips 
( 65 ton 0*1 percent proof stress ) ( suitable for welding ) 

5522 23/14 chromium-nickel steel sheets and strips (heat- 
resisting ) 

5523 23/18 chromium-nickel steel sheets and strips (heat- 
resisting ) 

T-53 45-ton chrome-molybdenum steel tubes (suitable for 
welding ) 

T-53 35-ton chrome nickel non-corrodible steel tubes ( suitable 
for pipe lines ) 

T-56 35-ton chrome-molybdenum steel tubes (suitable for 
welding ) 

T-58 50-ton chromiimi nickel non-corrodible steel tubes 

T-60 75-ton chrome-molybdenum steel tubes (suitable for 
welding) 

T-61 Chromium nickel heat resisting steel tubes ( suitable for 
welding ) 

4) Copper Alloys 

BS 265 : 1963 Cold rolled brass sheet, strip and ibil^ common 
brass 

BS 266 : 1963 Cold rolled bnw sheet, strip and fbil^ 2/1 brass 
18 
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c) DlMCtoMte of Tedanical Development, UK 

1) Magnesium Alloys 

DTD 118 B Magnesium- 1} percent manganese alloy sheets 
and strips 

DTD 348 A Magnesium aluminium*zinc alloy tubes 

DTD 626 B Magncsium-zinc-zirconium alloy sheets ( zinc 3'0, 

zirconium 0*7 ) 
DTD 5021 Magnesium-zinc zirconium alloy tubes ( suitable 

for welding by inert gas shielded arc techniques } 

(zinc 1*3, zirconium 0*7 ) 

2) Alloy StiiU 

DTD 712 A Deep drawing chromium nickel steel sheets and 
strips (corrosion resisting ) 

DTD 740 40 percent molybdenum boron steel tubes ( suita- 
ble for welding ) 

DTD 5062 40 percent molybdenum boron steel sheets and 
strips ( suitable for welding ) 

DTD 5112 80 ton one percent chromium, molybdenum steel 
sheets (suitable for welding by specialized process ) 

DTD 5132. 80 ton one percent chromium molybdenum steel 
tubes (suitable for welding by specialized 
process ) 

DTD 5142 80 ton one percent chromium molybdenum steel 
tubes ( hot rolled ) ( suitable for wel|[ing by 
specialized process ) 

Z) Nidal Alliyys 
^TD 328 Nickel-chromium iron alloy sheets and strips 

DTD 703 B Nickel-chromium heat resisting alloy sheets and 
strips ( cold rolled and softened ) 

DTQ "£037 Nickel iron chromium molybdenum weldable heat 
resisting alloy sheets and strips (nickel base. 
Fc36,Crl8Mo5-25) 

DTD 5047 Iron nickel chromium molybdenum weldable heat 
resisting alloy sheet and strip ( iron base, Ni 43*5t 
Or 16-5, Mo 3-25) 

DTD 5057 Nickel chromium cobalt molybdenum wddable 
heat resisting alloy sheets and strips ( nickel bate. 
Cr 18, Co 14, Mo 7) 

19 



IS 15922.* mo 

4) Titanium Alloys 

DTD 5023 B Commercially pure titanium sheets and strips 
( tensile strength 30*40 ton/sq inch ) ( suitable 
for welding } 

DTD 5033 B Commercially pure titanium sheets and strips 
(tensile strength not greater than 30 ton/sq 
inch ) ( suitable for welding ) 

5) Copper Alloys 

DTD 283 A Aluminium nickel silicon brass sheets ( annealed ) 
( for sheets not over 24 incnes web ) 
( Amendment 1 ) 

A*2. The ultimate tensile strengths of the materials given in A-1 in the as 
welded condition and the angle of bend and radius of former for the bend 
test, as extracted from DGQA Inspection Instruction — Welding, Av P. 84 
D. 505, Issue 1, are given in Table 2 for information. 



APPENDIX B 

( Clause 8.2.44 ) 

RECOMMENDED METHOD OF PREPARING 
ETCHED SPECIMENS 

B.1. PROCEDURE 

B-1.1 The following method of preparing etched s^cimens is suggested for 
convenience and in no way intended to be a rigid requirement of this 
standard. 

B-1.1 .1 Preparation of Surface for Etching — The surface should be filled with 
a coarse file until all deep marks are removed. It should then be filed at 
right angles to the original coarse file marks with a smooth file. The 
smooth filed surface should be polished with succ^ively finer grades of 
emery paper, * M % * F *, * % * 00 *, and * 000 \ the direction of polishir^ 
being at nght angles to the marks made by the previous pa^ in each case. 
Polishing should be continued until the scratches of the previous paper have 
been removed before proceeding to the next finer grade. This procedure 
is indicated in order to show the means by which a first class finish may be 
obtained. 

B-l«l«2 After polishing with emery paper of grade * 000 * the specimen 
is rinsed in water and then held agamst a rapidly rotating dbc cofvered 
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with a suitable pad impregnated with a polishing powder. A suitable 
polishing medium for general use is a specially prepared form of 
' alumina. A plentiful of water and polishing medium is used and the disc 
is rotated and fed with water while the specimen is held against the 
surface. 

B-1J.3 The specimen is examined for the presence of inter-granular 
oxide films and then etched with a suitable etching solution ( Table 3 )• 

B-1.1.4 The etching is carried out either by swabbing the surface with 
cotton wool or by immersing the specimen in the etching solution until the 
desired definition of structure is obtained. 

B-1.1.5 The specimen should then be washed in distilled water, followed 
by rinsing with acetone or alcohol and quickly dried in a current of a clean 
air blast. 



TABIJS3 ETGHINO RSAGENTS 



Material 
Aluminium alloyi 

Magnetium alloys 



Carbon steeli and 
alloy ttedi 



Nickel aUoys, ^ 

bran or corrosion 

misting itcels 



Titanium 



GSobpcr box 



(ClausiB^US) 

Itghino Rbaobnt 

Nitric add, cone 
HydroQuoric add ( 40 percent ) 
Distilled water 

Nitric $dd» cone 
Ethyl lOcohol (industHal spirit 
grade) 

1) Picric add 
Etbyl alcohol 

2) Nitric add, cone 
Ethyl alcohol 

1} Ferric chloride 

Hydrochloric add, cone 
Distilled %vater 

2) Oxalic add 
' Distilled water 

1) Nitric add, cone 
Hydrofluoric add 
Disdlled water 

2) Hydrafliioric acid (40 percent) 
OjcaUcadd 

Ferric chloride 
Hydrochloric add» cone 
IHstilled water 



10 percent by volulae 

2 percent by volume 

88 percent by volume 

2 percent by volume 
98 percent by voluaie 

4g 
100 g 

2 percent by volume 
98 percent by volu^ie 

5^ml 
100 ml 

10 g 
90 ml 

19 percent by volume 

1 percent by voluine 
80 percent by vohittie 

2 percent by volume 
98 percent by volume 

^8 

50 ml 
100 ml 
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INDIAN STANDARDS 
ON 

IS: Rs 

(MUs of Practie* 

816-1969 Use of metal arc welding for general construction in mild sted 

[first revision) ... ..• ••• ••• ••• ••• t^OO 

819-1937 Resistance spot welding for light assemblies in mild steel ..* 4*50 

823-1964 Code of procedure for manual metal arc welding of mild steel ••. 11*00 
1024-1968 Use^ of welding in bridges and structures subject to dynamic 

loading ••• ••• ■•• ••• ••• ••• ••• V 00 

1261-1959 Seam welding in mild steel ... ... ... ... ... 2*50 

1323-1966 Oxy-acetylene welding for structural work in mild steel ( rstdsid ) ... 4*00 
2751-1966 Welding of mild steel bars used for reinforced concrete construe- 

tion ••• ••• ••• ••• *•. ... .•* ' **^ 

3525-1966 Use of metal arc welding for hull construction of merchant ships 

in mild sted ... * ... ... ... ... ... 4*00 

3600-1966 Code of procedure for testing of fusion welded Joints and wdd 

metal m steel ... ... ... •«• ••• ••• 5*50 

4944-1968 Code of procedure for %vdding at low ambient temperatures ... 2*50 
5206-1969 Corrosion-resisting chromium and diromium^nickd steel covered 

electrodes for manual metal arc welding ... ... ... 8*00 

5530-1969 Code of procedure for repair and rectification of steel castings by 

metal arc welding process ••• .«• ... ... ... 7*50 

ElMtrodca, FlUm Rods nad Wlros 

*814-1970 Ckyvered electrodes for meta arc welding of structural steels 

\mird rtoiston) ... n*,* ••• ••• ••• .,, -»* 

815-1966 Classification and coding of covered dectrodes for metal arc wdd- 

ing of mild sted and low alloy high tensile sted (ret«jitf) ,«, 9*50 

1278-1967 FiUer rods and vrires for gas wdding(/rifm«fMa) ... ... 7*50 

1395-1964 Molybdenum and chromium-molybdenum low alloy sted dectrodes 

for metal-arc wdding(fmsi«if) ••• ... ••• •„ 4*50 

1442-1964 Covered dectrodes for the metal arc wdding of high tensile structu- 
ral steel (f«oifM/) ... ... ... ... ••• ••• 5*00 

2680-1964 Filler rods and wires for inert gas tungsten arc wdding ... ... 5*00 

Tndalaf mnd T— dag of Wc ldw a 

817-1966 Code of practice for training and tes^ of metal-arc wddert 

{rivissd) ... ... ••• «.. ... ••• •«. 8*00 

1181-1967 QjLudiiying tests for metal-arc welden( engaged in wdding structures 

other than pipes) (jErxfffoifMii) ... ...« ... •.. 9*50 

1393-1961 Code of practice for training and tesdng of osywacetykne wdden 10*00 
Hafpty and Hoaltli 

818-1968 Code of practice for safety and health requirements in dectric and 

gas wdding and cutting operations {firsi r$Mffi) fl'50 

1179-1967 E^wpment for eye and fkce protection during wdding (jlrjl 

ffvtftPii) •.« ••• ••• ••• »,• ••• •** 0*00 

8016-1965 Code ofpractice for fire precautions in wddlog and cutting cpeiic 

tfans ... ^ .M *^ ••• „. 9*00 
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AMENDMENT NO. 1 SEPTEMBER 1972 

TO 

IS : 5922-1970 QUALIFYING TESTS FOR 
WELDERS ENGAGED IN AIRCRAFT WELDING 

Alteration 

( Pagt 7, clause 7.2.2.1 ) — Odete the clause. 
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